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THE MICROBIAL ASSOCIATION IN COOL-STORED FRESH sAUSAGE
(WiTH 4 TABLES & ONE FIGURE)

By
T. NOUMAN, F.A. EL-NAWAWY, A.M. EL-ASHMAWY and A, SORUR®
(Received 2/5/1981)

SUMMARY

Fresh sausage, prepared from four formulae, depending on partial replacement of red
meat by soy flour and other fillers (boiled potato and ground rice), were examined for
bacterial evaluation included determination of Total aercbic plate ceunt @oliforms,

e Enterococcl, Staph. aureus and Psychrotrophs. The higher micrebial count of fresh
sausage may be attributed to the high percent of meat. The rapid growth of microor-
ganisms during storage at 5 + 2°C depends on the initial number of bacteria. Effect
of fillers cn the rate of bacterial growth during cool storage is discussed.

INTRODUCTION

Fresh sausage is one of the most popular items in meat processing. It 1s formulated from a combination of
raw ingredients which yield a final product of acceptable quality and competive price. The mlcrobiolegical exa-
mination is necessary to improve the hygienic standards and to limit the faulty procedures im handling and
processing of the meat product. Preliminary studies indicate that addition of soy protein to ground beef form-
ulations can increase the microbial load (SETDEMAN ET AL., 1970). On further starage, there 1is an increase in
the number of aerobic bacterial populations (WALDMAN ET AL., 1974). However, several investigators reperted
that heterogenous flora of fresh ground beef becomes quite homogenous when meat is kept at 5-7°C (KIRSCH ETA.,
1952; BROWN ET AL., 1958; AYRES, 1960 and JAY, 1972).

The aim of the present work is to identify the microbial population in fresh sausage, and the effect of
fillers on the growth of microorganisms during storage at 5 + 2°C.

MATERIAL AND METHODS

Four kinds of fresh sausage were prepared:

. Formula A: Contain 50% meat and 14.5% soy flour.
. Formula B: Contain 33% meat and 31.5% soy flour.
« Formula C: Contain 40% meat and 14% bolled potato.
. Formula D: Contain 40% meat and 14% ground rice.

All formulae contain 3% common salt, 0.5% black pepper, 0.25% from each of ascorbic acid; nutmeg; red
pepper; sodium nitrate, 1% parsely, l10% water and up to 100% fat and some other fillers.

. Five samples from each formula wers chosen as test samples, each weighing one Kg.

The initial microbial counts were determined using the spread technique recommended by ICMSF (1978).
5 The samples were stored at 5 + 2°C and examined for changes in microbial counts every threedays till the
- developament of ocof odour and taste.

The microbial counts conducted in this work included:-

1- Aerobic plate count using trypticase soy agar.

2- Coliform count on violet red agar (oxoid).

3- Enterococci count on Slanetz and Bartley medium (oxoid).

&- Staph. aureus count on Baired-Parker's medium (oxoid).

5- Psychrotrophic (Preudomonas and Aeramonas) count on GSP Agar (Merck).

* : Agriculture Research Center, Ministry of Agriculture, Giza.
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RESULTS

The results reported in Tables (l-4) showed the average log. ceunts of microorganisms in the four kinds d
the freshly prepared sausages and during the pericd of storage at 5 + 2°C,

The effect of fillers oﬁ the propagation of microorganisms during the storage pericd was 1illustrated in
Figure I.

DISCUSSION

The higher aercbic microbial ceunt reported in formulae A and D (log. count 5.9) may he attributed to the
high percent of meat in formula A, and to the additon of unheated rice flour as a filler in fermula D, which
cowld be considered as a major source of contamination (Tables 1 & &),

The growth curve during storage showed that the microbial count reached its maximum after 12 days storage
in formulg A, while in the other formulae after 18 days (Figure 1). The rapid growth of microorganisms depends
on the initial number of bacteria (BOWDELL and BOARD, 1971), and the comparative high percentage of meat in far-
mula A, as the meat obtained from butcher's shops or abattoirs harbours a heterogenous flora (AYRES, 1955,
EL-MOSSALAMI and WASSEF, 1971).

Coliform organisms multiplied rapldly and formed large population during storage of sausage caontaining
hoiled potato (formula C) and ground rice (formula D) as fillers (Fig. I).

The presence of such large numbers of coliforms gives a warning that the cendlitieas which brings-absut
contamination of ingredients can easily lead to spoilage, loss of guality or consititute public helath hazzard
(SADEK, 1963, ICMSF, 1280).

The rapid growth rate of Pscudcmonas organisms during storage were obvious in formulae AéB. This could be
safely attributed to the presence of soy flour.

Aeromonas bacteria was Increased up to 6th to 2th day of stecrage then tend to decline again. Such finding
may be due to other bacteria like coliferms which overcoms its growth and also to the effect of refrigeration
temperatures in preventing the growth of some genera of organisms normally found cn meat including Aeromonas
(JAY, 1972).

The count of Staph. aureus seems to be highsr in formulae A&B than in the other two formuale. Hewever the
growth rate of Staph. aursus was more stable in formulas CiD probably because of the carbohydrate substrate
they contain.

The initial count of Enterococci was higher 1ia formula A than in the. othem,formulas; but the differences
in fillers seem to have no remarkable effect on its growth rate.

However, one can safely conclude that the more red meat in sausage, the mere microblal flora the product
might contain.Although the introduction of boiled potato as a filler in sausage formulation produced lower ini-
tial microbial load, yet by storage the carbchydrate substrate provided better flourishing media during cool
storage.

It seems obvious that the partial replacement of red meat by soy flour induced better micrebial safety.
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Teble (1) Bacterial counts in sausage samples formula A,
Count (Log./g)

Storage period Total Coli~ Enter- 8taph. Pseud- Aerom-
at 5+2°C/days aercbic form ococcl eureus cmbhnes onas.

0 5.9 3.1 3.0 2.9 2.9 2.6
3rd day 6.3 3.4 39 3.0 543 % |
6th dey 6.5 &t 443 3.2 3.9 3.4
9th day 743 4.9 4.8 3.5 4.5 2.9
12th day 8.7 5.2 ‘G 4.1 5.1 2.9
15th day 8.9 6.4 5.7 4.6 5.8 2
18th day 9.0 7.5 5.9 4.8 6.4 242

Teble (2) Becterial counts in ssusage samples formula B,

Storege period Count (Log./g)

at 5tz°C/daye Total Coli~ Enier- Staph. Pseud- Aerom—
aeroblec form ococel aureus onom&s onag.

0 5.3 3.0 2.9 2.6 2.3 2.0
3rd  dey 5.9 3.0 %0 2.7 2.9 2.9
6th  dey 6.4 3.9 3.2 3.0 3.7 3.3
9th dey 6.9 4.5 3.5 3.2 4.4 3.3
12th dey 1.5 4.9 3.9 3.5 4.9 3.2
15th day 8.0 5.2 4ok 3.8 5.0 2.9
18th day 8.9 5.8 4.6 4.1 5.9 2.9
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Teble (3): Bacteriel counts in ssusage semples formula C. o
Storage period Count (Leg./g.) e

. at 512:'_0/‘1&'“ Total Coli~- Enter- Staph. Pseud- Aerom-
aerobic form ococcli aureus omonass onas

0 5.5 33 23 2.7 2.3 2.0
3rd day 5.8 39 2.9 3.0 3.0 2.0
6th day $.1 - %3 38 3.6 3.7 23
9th day 6.9 4.9 4.0 4.0 3.9 2
12th day T4 5.5 4.6 4.4 4.0 2.0
15th day 7.9 63 5.0 4.9 4.6 2.0
18th day B - b -5 5.0 4.8 2.0

Table (4): Bacterial counts in eausege semples formula D.

Storage period Count (Log./g.)

8t 512°C/days gy Coli- Inter- Steph. Pseud- Aerom-
eerobic form ococel anreus omonas onsas

o 5.9 3.0 36 2.0 2.0 - 2.0
3rd dey 6.1 3.5 3.2 2.0 2.9 2.0
6th dey 6.5 4.0 3.9 2.7 3.5 2.0
9th day 7.0 438 @7 3.0 5.9 2.6
12th day 7.6 5.6 4.9 3.2 44 2.4
15th day 7.8 6.4 5.3 3.4 i
16th dey 8.8 6.9 5.7 3.8 4.8 2.0
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